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L EXECUTIVE SUMMARY :

a. Project Title and Applicant Name:                  97 J~[.

Networked Hydroacoustic Fish Monitoring for the Bay-Delta Region:
San Joaquin & Tuolumne River System Demonstration

Submitted by:
AETC, Incorporated

8910 University Center Lane, Suite 900
San Diego, CA 92122

b. Project Description and Primary Biological/Ecological Objectives:
This projects seeks funding for initial field demonstration of a low cost, permanent, quantitative
acoustic monitoring network for priority Bay-Delta fish species. Leveraging advanced undersea
warfare experience from classified U.S. Navy contracts, the participants will a~semble and test an
affordable, unmanned acoustic monitoring syslem capable of counting and sizing fish as they pass
a series of check points. Raw data from the underwater sensors will be transmitted to a central
workstation facility which will process alld archive data, maintain algorithms, and distribute
monitoring information to mu/tip/e users via the Imernet. The broad, la6mary benefits of such a
system will be: 1) allow more efficient management of "stressor" watar flows for delivery to
users, while providing greater protection of fisheries resources and 2) provide consistent and
legally defensible data for gauging the pace and success of Bay Delta stressor mitigation efforts.
Secondary benefits of the system include the real-time identificarion of high mortality areas during
seasonal migrations, such as poaching, shallow water Obstructions, or unscreened pump intakes

c. Approach/Tasks/Sched u le:
We will adapt commercial off-the-shelf hardware for acoustic fish monitoring stations that will
provide this valuable data at a cost of less than $5K per station by the third year. The application of
proven algorithms to remotely processed data will dramaticaliy reduce recurring costs of expensive
field components. Our system source transmits a continuous wave (CW) signal rather than a
broadband signal as in other commercial systems. The CW signal provides better noise rejection,
lower power usage, and uses a very simple, low cost transmitter, Our single beam design also
yields full channel coverages within fixed boundaries at lower cost than multi-beam systems. We
avoid die need to range gate by applying Doppler processing and have the added benefit of
rejecting reverberation and retoms from debris moving ~x river speed. We will implement and test a
prototype system station to monitor Chinook salmon smolts and adult~ daring the first year of the
program. During the second year of the program, we will thsta]l and test a system of three
monitoring stations to determine the effectiveness of monitoring fish migration waves as a tool for
adaptive management. During the third and final year of the program, we will evaluate the long-
term operation of the three-station network and benchmark performance of the f’mal $5K design
sonax hardware. Field program monitoring data will be medic availab/e on the Interact. During the
course of the three-year program, we will cooperate with responsible Government agencies and
stakeholders to devise an overall regional monitoring and deployment plan. We will also cooperate
with CALFED to obtain commercial vendors" bid inforreation/pficthg on the regional installation
and maintenance of the proposed system to ensure low cost of the permanent regional system.

d. Justification for Project Funding by CALFED:
CALFED funding is appropriate for thi~ regional project since several priority fish species
(salmonids, striped bass, and poten6ally splittail and delta smelt) could be monitored in priority
aquatic habitats (instream, shaded riverine, and potentially tidal perennial) using this system
throughout the entire Bay-DeIta. Successful ecological restoration and associated recovery of fish
populations in the Bay-Delta System is one of die most complicated eeosystam management efforts
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ever attempted. The ability to continuously and quantitatively identify variations within the fish
populations will be paramount in determining successful stressor mitigation throughout this region.
Continuous quantitative acoustic monitoring of fish migrations will allow for a science-based
approach to adaptive ma~tagement for water flows during pariods of system strain (deought). The
relative yearty population variation within these consistent regional data sets could then be used as
defensible grounds for a beneficial, adaptive management approach to variations in Bay-Delta
water flows.

e. Budget Costs and Third Party Impacts:
This project broadly benefits CALFED by enabling a new, low cost monitoring method for several
priority fish species in priority aquatic habitats ~od is applicable throughout the region. This
unique, networked regional approach to fish monitedng will strengthen CALFED’s massive
resource management and coordination efforts for ecosystem restoration and justifies program
funding. There are no known or anticipated adverse third party or environmental impacts,

Incremental funding options shown are for either: I ) a sonar hardware system of individual nodes
with continuous monitoring data stored to disk and collected periodically from each site, processed
and accessed via aa Internet FrP site or 2) to include an integrated website with the sonar system
having real-time, on-line data access to all nodes with graphical interfaces and decision aids via the
Interact.

Option 1: Sonar Hardware Demo Option 2: With Integrated Website

Three-Year Program Cost: $619,091 $897,040

f. Applicants’ Qualifications:
~ develops advanced algorithms for classified U.S. Navy undersea warfare systems
using multiple detection methods, including state-of-the-art broadband sonar. AETC h~s a
reputation for tailoring software to find nod identify hidden objects without requiring investn~nt in
new sensor hardware, thereby extondthg the life of systems and saving the customer money.
Svzvev Technoloctie_s specializes in design, development, integration, testing, and trathing of
Conmaand, Control. Communications and Information software for the U.S. Navy. Turiock
lr~eation District has responsibility for local water resource management.

g. Monitoring and Data Evaluation:
Fish monitoring data from this study will be cress-correlated with current California Departr~etu of
Fish and Game (CDFG) monitoring methods using carcass counts, rotary screw-traps, trawls, and
weir counts, Comparison of CDFG salmon carcass counts will be used to provide an overall
me~urement of hydroacoustic monitoring accuracy. Mid-water trawl results will supplement the
hydroacoustie data with species/size data and provide a cross-cheek of both techniques’ monitoring
efficiency. Hydroacoustic data will also be used to determine the relative efficiency of the rotary
screw traps for smelt out-migration. AI] data from the initial testing of this system will be available
directly to respensible Government agencies, stakeholders, artd other interested parties via the
Interact. Workshops are planned during the course of the project and stakabolder/public
participation will be encouraged.

h. Local Support/Coordination with other Programs/Compatibility with CALFED
Objectives:
The Turl~ck Irrigation District is a direct participant in the proposed program and will also provide
planning, assessment, and field support. Other interested agencies and groups will be invited to
participate, monitor the program via the Interact, and/or attend planned workshops. It has been
discussed and acknowledged at public CALFED meetings that adaptive management cannot be
tndy applied until baseline species population, water quality, etc., can be established and
~a fdto.~.d consistently.
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lla. NETWORKED HYDROACOUSTIC FISH MONITORING

FOR THE BAY-DELTA REGION

SAN JOAQUIN & TUOLUMNE RIVER SYSTEM

DEMONSTRATION

b. Joseph Sabafini (PM)
Steven Schmidt (PI)
AETC, Incorporated
8910 University Center Lane, Suite 900
San Diego, CA 92122
Phone (619) 450-1211 Fax (619) 450-6729

c. C - Corporation, for Profit

Federal Tax [D # 33-0572872
Calif. Tax ID # 1861635

e. Technical Contract: Joseph Sabatini
Financial Contact: Steven Sands

b. Participants/Collaborators in Implementation:
Syzygy Technology Inc. & Turloek Irrigation District
3940 Hancock St. Suite 114 333 East Canal Dr.
San Diego CA 92110 Turlock CA 95381-0949

g. RFP Project Group Type: Other Services
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llla. PROJECT DESCRIPTION AND APPROACH:

Qverview: This proposal seeks to leverage significant long-term and ongoing investment by the
U.S. Navy in classified undersea warfare hydroacoustic algorithm development and
command/control technology for deployment of an affordable, permanent, and non-fatal regional
monitoringnetworkforpriorityfish species. Initially, we focus on adult fall-run Chinook salmon
and smolts out-migration ainee this priority species is important commercially and migrates duimg
well-defined periods. Small and background minnow (squawfish, bl~kfish, etc.) data from our
tests will also be used to determine the hydroacoustic system’s suitability to other priority Bay-
Delta species, including Delta smelt. With the participation of the Tuflock Irrigation Dis~ct, sites
on the Tuolumne and San Joaquin Rivers will be used to demonstrate the low cost, unmanned,
sonar monitoring network in a~n instream habitat. The design of this system will be suitable for
pecmanant deployments throughout the broad Bay-Delta region with a target final hardware cost of
under $5K per station. All data processing will be done remotely, using advanced processing
algorithms (not commercially/publicly available) by a central workstation facility that wiLl also
archive raw data. Raw ~md processed data from these permanent quantitative monitoring stations
will be made available directly to stakeholders via the lmemet. By matdng both raw and processed
monitoring ~ available to stakeholders, questions asscciated with interpretation method~ and
bias will be minimized. We will also assess the total number of stations required for species
monitoring, and wLll coordinate with responsible Government agencies and stakeholders. Since
our field hardware desJgn is based on commercial-off-the-shelf (COTS) tachnolog)’,
"informational" bids will be solicited from corrtmercial vendors, such as Hydroacoustic
Technology, Inc., BioSonics, Reson, etc.. to provide CALFED with per station hardware
deployment costing for planning purposes. AETC and Syzygy will continue to maintain the central
data base ~md processing algorithms in coogeration with the CALFED designated lead agencies,
With the cooperation of CALFED, a comprehensive regional Bay.Delta Monitoring, Deployment,
Operation & Costs Plan will be compiled so that priority regional monitoring sites can be budgeted
and installation begun by the turn of the century.

Hvdroacoustic Hardware Design: The system wil! be a series of stationary sonar monitoring
"check points" placed in strategic nodes in the Bay-Delta region. At each node, the sonar will
continuotmly monitor the movement of fish. providing information on speed, number of fish, and
size of the fish traversing the node. The system is unmanned, uses low east COTS components,
and the data obtained will be processed remotely in real time, Data will be linked to a WWW-
a~essible data base which can be accessed to provide a quantitative me~anre of the fish
populations in the region. The methods and algorithms required for system implementation
been successfully used by the U.S. Departmem of Defense for underwater monitoring and target
identification in shallow water and the data base management system is currently being used in
U.S. Naval Forces’ latest command and control systems. The sonar system consists of a single,
directional low power (<1 watt) high frequency (100-500 kHz} continuous wave (CW) source
placed underwater on one side of the river intercept point (bridge piling, etc.) and an
omnidirectional, calibrated hydrophone placed underwater on the opposite side. The source has a
total beam width of about 20 degrees in the horizontal and vertical dimensions, Placing the receiver
on the opposite side of the dyer allows the system to take advmltage of a well-known phenomena
called near forward scatter in which the scattered signals from fish are increased by 20-30 dB over
the eonvandonal monostatic systems, such as those used in typical commercial fish monitoring
systems, This allows for much lower transmitter power and will pem~it long-term, unattended
battery-powered operations (if desired). The high .frequency, low power CW system is
inexpensive, can reject noise very effectively, will not affect the fish in any adverse fashion, and
will not suffer from significant loss due to absorption or spreading in these geometries.
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The system uses a wetl-eatablished and successful technique called "Doppler processing," which
measures fish speed and discriminates the moving fish from the stationary reverberation and from
the wamr-borne debris, such as submerged togs or bubbles. These Doppler processing methods
are extremely robust and simple to imp~emant from these geometries. The output of this processor
is a time series of the "Doppler Spectrum" obtained every few secondz, which can be u~ed with
validated scattering models daveloped for the U.S. Navy to infer the average fish velocity (both
magnitude and direction) with resolution of =0.01 miser, the number of fish, and fish size at each
node. The data will be digitized and linked by phone in real time into a data base available through
a website on the Internet.

Figure IlL 1 illustrates system deployment in a dyer environment. A directional acoustic source is
fixed to the riverbank at mithdapth. The source has a conical beam pu~tem of i0 to 20 degrees in
the horizontal and vertical directions and is oriented such that i~ energy is directed upstream. A
low energy, cpntinuous wave (CW) acoustic signal between 100-500 kHz is transmitted mad
ensonifies all objects within the beam. The volumetric coverage, continuous ra’ansmission, and
short wavelength ensure that alt objects large and small, moving in any direction, will be observed.
The transmitted energy is scattered forward towards the receiver. Studies have shown that this
forward matter energy is 10 to 20 dB greater than the energy backscatrered toward the source. Tltis
mattered energy is received at an ornnidirectional bydropbene positioned at mid-depth on the
opposite riverbank. Expected Signal-to-Noise Ratio (SNR) is 20 r~ 30 dB. The output from the
hydrophone is mixed with the 100 kHz carrier, filtered, digitized, and processed giving Doppler
velocity spectral estimates every second. These spectra are then relayed to an off-site facility for
processing through analysis algorithms and for display and archive of resorts.

The two t~ndamental properties associated with this system are: 1) Signal sca’aerod from a moving
object undergoes a frequency shitS, reladve to the object’s veleeity. 2) The scattering strength of the
objeet determines the arapl[tude of this frequency-shifted signal. The received scattering amplitude
versus Doppler fi’equenoy is the Doppler Velocity Spectrum. Figure III.2 is an example of a such a
Doppler velocity spectrum, For a given velocity, the amplitude of this curve is indicative of the
overall scattering strength of ~jects moving at this velocity. Thus, it provides a means to
discriminate among objects with different velocities. For example, stationary objects (die river
bottom and it.~ banks) have a high scattering strength and have zero velocity. Their amplitudes are
very high mid are centered at zero velocity. This amplitude does not change with time. Referring to
Figure IliA, fish within the beam moving upstream will be receding from the source and receiver.
They have a oegafi,,’e Doppler velocity with a meatl value which relates to their speed and spatial
distribution. The area is a function of fish size, number, and distribution within the beam. The
spread of energy about this mean vetociLv (variance) provides information on the spatial and
velocity distribution of the fish. Likewise, fish moving downstream will be closing the
source/receiver pair and will have a positive Doppler veloelty with die same information inherent in
their distribution. Finally, objects moving at river velocities (e.g., bubbles, flotsam, etc.) will
appear with a positive Doppler velocity below that of downstream moving fish. Thus, the Doppler
velocity spectrum is used to: 1) separate the fish from the reverberation attd non-fish, ~L, ad 2)
provide continuous measurements of fish number, size, velocity.

The Doppler velocity spectra are processed over one-second time periods and integrated over
longer time periods (e.g., minutes, hours, days. etc.) to extr~tet desired moditofiag information.
Figure Lll.3 is an example of an "Intensity Gram" of the Doppler velecity spectra as a function of
time. These Intensity Grams ca~a be thought of as a series of Doppler Velocity Spectra
(Figure III.2) viewed from above, showing only peak data. First, note that the r~verberation stays
centered on zero and does not change. The left half of the display (negative Doppler) is where tim
upstream moving fish will appear. Large fish will have a higher intensity (appear brighter) and will
have a wider track (greater s’elocity spread). A submerged object flowing with the d’ver will appear
ou the right half of die display with velocity magnitude lower than that of the downstream moving
fish, Thus, we can combine these fish (target) traclOng and interpretation methods/algorithms to
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eliminate noise and yield very reliable toni-time moditodRg of fish popolmion, size, ~h,~d migration
speed. Over long time scales, diurnal and s~asonal treads ca~ he monitored.

Table 1II.1 presents a comparison of existing commercial vendor systems with the AETC system
approach. The planned geometry takes advantage of the much higher forward scattering strength of
the fish. thus allowing for a very low power signal. Using a CW system provides excellent noise
rejection and lower power and cost. Use of Doppler processing mitigates reverberation from
sta~ionmy objects, such as the river bottom and hanks, and measures the direction ~uad speed in of
the fish. Finally, using a networ~ of low cost system~ interspersed along a river and linked to a
central computing facility provides a continuous measure of fish migration trends over space and
time in real time.

Field calibration (i.e., ground truthing) of the hydroacoustic data will be conducted through the
three-year program as needed to provide definitive confirmation of fish species’ identification and
size. This calibration will be accomplished in conjunction with existing inventory and monitoring
programs, such as carcass and winr counts, rotary screw-t~ap surveys, and mid-water trawl
surveys. Additional methodologies, such as direction observation, electrofishing, fike-nets, and
seining, may also be employed.

It is important to point out that there are few absolutes in data collection. The detailed resolution of
our proposed low cost monitoring system will obviously be less than is possible using much more
expensive hardware. However, as an ovendl regional Bay-Delta resource management tool, a
network of-50(?) permanent real-time fish moditodng checkpoints is more valuable than seasonal
deployment of only a few expensive dual, split, etc.. beam tracking systems. On!y a permanently
installed mgicoal network of fish monitoring stations can provide internally consistent statistical
variations that can truly assess Bay-Delta aquatic ecosystem restoration efforts.

Internet Link, Data Processin~t/Disthbutlon. Weboa~e: The proposed system of geo~aphlcally
distributed low cost acoustic sensors will provide a high volurae of real-time data indicating the
migration of priority fish species, Reduction of d’ds raw field data will be conducted at Syzygy in
San Diego, where the processing algorithms developed by AETC will be hosted on workstations.
As this program proceeds, procossed data will be used to populate decision aids used in adaptive
management, and for near real-time generation of static graphical displays for stakeholders, h
addition, sensor data will be archived to allow for historical re anaIysis by interested parties if so
desired.

Figure I!I.4 depicts the software, components that will be developed. The Communications Server
(Comms Server) component monitors incoming data lines for raw data from the remo~ly-placed
data acquisition systems. Tbe Comms Server then arcinves Otis information as raw data files, and
applies algorithmic transformation to create processed data (consisting of the statistical number of
fish, type, velocity, etc.). This synthetic data is saved in a historical, relational data base, and the
Comms Server notifies the Data Server that a change has been recorded. The MMI Server is
responsible for updating static HTML pages and handling remote, dynarr6c client requests for data
retrieval purposes.

The data server and graphical user irtterface will take advantage of modern object-oriented design
techniques, allowing for modular design, phased implementation, and low malrdemmce costs. T~e
data server will receive, store, correlate, and disseminate information while the user interface will
graphically present the data to the user. When raw data is received from the sensor array, it will be
parsed and stored by the data server. The data server will then provide real-time updates to adaptive
management decision aids. The data server also processes data required to generate neon" real-time
static graphical displays in response to user defined queries.
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Table llI. 1. Relative Advantages of Proposed Multi-Node Monitoring System over Existing Commercial
Systems.

Veloeiiy

Table Ill. 1
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All user interfaces will be developed using JAVA, objact-odanted programming techniques or
applications which me accessible from the world-wide-web (WWW). This will provide
hm’dware/computer independence mad exploit the public’s familiarity with the Interact. Three
classes of user interfaces will be provided: 1) teal-time adaptive management decision aids, 2) near
real-time static graphical inlbrmation displays, and 3) raw data query forms. These user interfaces
will be designed with coordination from responsible Government Agencies and stakeholders to
maximize efficiency.

The Phase III decision aids will provide real-time display of data by adapting proven components
of current United States Naval Comm,~d and Control systems. Infcwmation to be displayed in a
real-time basis would include the number of fish passing a checkpoint a.s well as the average
direction and speed. Given this information, a decision aid will predict the number of fish and thab-
expected time of arrival at the next up or downriver checkpoint. If the number of fish arriving at
subsequent checkpoints fails below a specified threshold, the decision aid will alert the user that
emergency stressor mitigation may be required.

Graphical display of near real-time static information will include information such as charts,
graphs, and images, which can be made available on the WWW for stakeholders mad for the
general public (Figure 1]I.5). This graphical information will provide users with information about
total fish migrationtpopulation. Data base assess levels, fiIters, or delays will also be utilized to
prevent system misuse as a new poaching tool. Future developments can be e~ally updated to
provide additional metrics as required and thclude water quality, flow, temperature, etc., links.

The third type of user interface will be a query menu, which will allow obselvers to obtain
specified infolmation from the data base for selected periods. This interface will also allow the user
to obtain data for further analysis in an off line, non real-time mode,

b. Location and Geographio Boundaries: The initial Tudiulrme and San Joaquth River
site(s) for system deployment a~d testing were recommended by the Tudock Irrigation District
(Figure HI.6). Collectively, these sites apply to the San Joaquin River Watershed. The first year
deployment site will be at Ore Shilo Rdi crossing of the Tuoinmne River in Star, islam County.
These sites offer bridges for nteuntit~g sensors, a gauging station, electrical power, and telephone
lines, a/lowing for easy field deployment of equipment. The river is relatively narrow at this point,
with a smooth sloping sandy bottom ensuring near ideal conditions for hydroacouatic monitoring
(Figure 111.7). Additionally, two other wider sites along the San Joaquin River in San Joaquin
County will be used during the second and third year tests when actual station-to-stOlon
monitoring/tracking of the salmon migration pulse will be conducted. These progressively wider
river sites are located at bridge crossings near the towns of Vemalis (Airport Road) arid Mossdale
(Interstate 205) (Figure III.6). The Mossdale location has been used by California Dept. of Fish
and Game (CDFG) as a mid-water troll fish monitoring station since the 1980s, providing cross-
correlation of results and speciation data.

e. Expected Benefits: The focus of this study is to provide a reliable monitming system for
priority fish species (salmordds, striped bass, and potentially splittail delta and long/in smelt) in
priority habitats (instream, shaded riverine, and potentially tidal perennial). The broad, primary
benefits of this monitoring system will be: l) allow more efficinnt management of "stressor" water
flows for delivery to users and hatcheries while providing greater protection of fisheries resources,
and 2)provide consistent and legally defensible data for CALFqED to gauge the success of
"Adaptive Management" tests and Bay-Delta stressor mitigation efforts. Secondar] benefits of the
system include the real-time identification of high mortality areas daring seasonal mig~’ations, such
as poaching, shallow water obstructions, or screened pump intakes for emergency action. Potential
CALFED and third party b~nefits are to support larger sustainable fish populations for beth
commercial and sport fishermen.
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Figure III.6. Location Map Showing Proposed Monitoring Stations: 1) Shilo Ro~, Tuolumne
River; 2) Airport Road, San Joaquin River; and 3) Interstate 205/Mossdale, San
3O~luiI~ River.

Tuolumne River

o -4~o       5~
Distance from North Shore [Feel]

Figure lII.7. 1997 Stream Profiles Provided by CDFG (Tim Heyn) of the Too/umne River at
Shilo Road Bridge. No vertical exaggeration. 20* beam covers entire channel.

Figures III.6 and IiI,7
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d. Background and Biological/Technical Justification: The numbers of migrating adult
Chinook salmon are currently estimated by a variety of inconsistent, labor-intensive methods, such
as wier or carcass counts (where the number of fish is not known until weeks after the survey).
Current methods far quantifying the number of out-migrant smolts are also labor-intensive and in
need of improvement. For example, the effectiveness or" rotary screw-trap sampling in rivers,
including the Tuolumne, has been tested recently with generally poor results. Problems included
larger smolts avoiding the traps and poor daylight catches compared to those of the night. In the
lower delta, the mid-water trawl sampling conducted by CDFG has been fairly successful in
determining near real-time Fish distdbudon data. However, this methodology is also labor-
intensive, subject to a number of sampling biases, has high morteSty for some species, and does
not provide for quantifying fish on a system-wide basis. Several commercial companies offer quite
good manned hydroacoustic systems suitable for detailed seasonal use, yet the cost and labor of
these systems would be prohibitive for permanent wide deployment of multiple stations in the vast
Bay-Delta. The new system and program we propose will be both low cost a~d unmanned, nmking
a permanent network of monitedng stations possible within reasonable fin~cial constraints. The
pern~nence of roonitering stations will be essential in providing consistent legally defensible data
for water management over the periods of many years. This program will provide lasting benefit to
management of Bay-Delta resources. Uncertainty will a!ways remain as to the absolute number of
fish passing even permanent hydroacoustic check points. The yearly relative nereent variation (un
or down) will be a very reliable and legally defensible assessment tool for datennining the to’~l
success of other ~tressor mitigation efforts.

e. Proposed Scope of Work: We propose a scope of work that is separated into three
individual year long phases. Each year phase has clearly defined performance criteria for
continuing to the next year. The first phase of the program is to assemble and field test the basic
sonar system on smolt and adult Chinook salmon (-2 weeks each). This prototype ("breadboard")
system will be constructed using higher cost commercial, "research grade" components to allow
more flexibility (tuning) of specific design paratneters to these monitoring applications. The second
phase of the program will use the Phase I design results to specify/build two adthtional pre-
production ("brassboard") systems at -50 percent lower cost by using more single function
components. Specifically, we will target the power amplifier, transmitter, and hydrophone for
order of magnitude cost reductions. All three complete systems will then be field tested/cross-
checked for networked monitoring of a complete Spring oat-migration of smolt and Fall run of
salmon (~3 months total). [rdormation from these tests w~ll then be used to request ’~produetion"
system bids from corrtqlercial vendors for the Final $5K target price, Additional 50 percent cost
reduction of the production sonar hardware will be a~comptished by using a dedicated combined
data processing board, thereby elintinating the remaining costly individual components (lapthp
computer, signal conditioning, and data acquisition). During Phase II, we will also calibrate and
coordinate results with other ongoing monitoring programs in this area. Results at~d regional
planning will be discussed at a two-day workshop planned for Fall 1999. Phase HI of the program
will test two new vendor-built, low cost $5K systems along side those systems used in Phase [I.
These tests will include long-term monitoring (~9 months) and a short, single station test for delta
smelt, striped bass, etc.

Technical and financial reporting will be conducted on a quarterly basis during all phases. Major
milestones are given below with individual tasks detailed in Section IV.

Ph~e I:    * Hardwaxe acquisition and pre-field assembly and testing (tank or hatchery wet tests)
¯ Field test of unmanned sonar monitoring system of aduh salmon & smolts (Lower

Tudiumne River site, 2 week.each spring & fall).
¯ DesigntestofWWWdaat server, AETC data processing algorithm output, and link

to CALFED and other monitoring program web sites
¯ Basic website data server (Option 2, Sec. IV)
¯ Phase I, Resultsandrecotamendation~report
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Phase II * Three station migration te~t on adults and juvenile salmon (Lower Tuolur:me and
San loaquth Rivets 2-3 month duration, Spring and Fall)
Evalnation and application to other priority species (Delta Smelt etc.)

¯ Long term system demonstration (Tuolumne River site, 9-10 months)
¯ RFQ for vendor installation of regional monitoring system hardware
¯ Integration workshop/outreach for stakeholders
¯ Real-time website data access (Option 2, Sec. IV)
¯ lntegrationplanfordataserverwithGovernmentagenciesandstakeholders
¯ Phase H results and recornmendatiorts report

Phase III: ¯ Delta smelt monitoring test (Lf appropriate)
¯ Long term (-l yr.) Tuolumne and San 1oaquin Privets, 3 station test
¯ Websito with real-time decision aids, cross-links, etc. (Option 2, Sec, IV)
¯ Final Reporq regional deployment, operations and costs plan for hydroacoustic

morhtoring systems

f. Monitoring and Data Evaluation: Our proposed monitoring program and d~ evaluation
differs significantly from current hydroacoustic monitoring approaches since: 1) we use low cost,
reliable CW rather than more compiex beamforming sonar methods; 2) we reduce deployment
costs by having raw data processed at the central server, not each trtoultorthg site; aad 3) both taw
and processed data will always be available to stakeholders via the WW~V. (See Table III. 1.) Our
approach allows for stakeholders and other researchers to use and/or compare AETC server hosted
hydroacoostic algorithms results with any other third party algorithms, providing ongoing peer
review. The hydroacoastic fish m~xltitoting information will also provide linkages to other
current}hltme State and Federal monitoring dam web sites on water quality, temperature flow
among others. Coordination and integration with other programs will be led by the Tudock
Irrigation District and assisted by AETC’s Stockton-b~ed fisheries bidlogist. Fish monitoring data
from this study will be cross-correlated with current CDFG monitoring methods using carcass
counts, rotary screw traps, trawls, and weir counts. Comparison of CDFG salmon carcass counts
will be used to provide an overall measurement of hydroacoustic monitoring accuracy on adult
salmon. Mid-water trawl results (at Mossdale, Figure 111.6) witl supplement the hydroacoustic
data with speciesfsize information and provide a cross-check of both tzchniques mothtoting
efficiency. Hyd~oacouatic data will also be compared with the rotary screw-traps for smolt out-
migration.

g. Impinmentability: The proposed work is generally non-intrusi’~e as once the stations are
deployed, the hydroacousfic monitoring does not harm fish or change the physical attributes of the
environment. Enviromneatal compliance will include permitting pursuant to the Clean Water Act
and Rivers and Harbors Act, as welt as coordination with U.S. Fish and Wildlife Service and
CDFG for Incidental Take of listed species. It is anticipated that the proposed work will be
categorically exempt from CEQA and categorically excluded from NEPA. Coordination with other
monitoting projects will be ie,ad by Turlock Iffigation Dis~ct with addltionai support from our
biologist who works extensively with surrounding irrigation districts. Outreach will be provide
through a continuously updated web site maintained by Syzygy and linked to the CALFED web
site.

Ili-6
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IV. Costs and Schedules

This project has broad overall benefits to the CALFED program by enabling a new, low cost
monitoring method for several priority fish species in priority aquatic habitats, applicable throughout
the region. This unique, networked regional approach to fish mo~fltodng will strengthen CALFED’s
massive resource coordination eftbrts for ecosystem restoration and justifies program funding.

We have costed the overall three-year grogram as three distinct, one-year ph~es as shown in the
attaohed tables. Incremental fxmding options are for either: 1) a basic sonar system of individual
nodes (checkpoints) with continuous monitoring data stored to disk (J~z drive, etc.) and collected
periodically from each site, processed, and results accessed via FTP with the Intemet, or: 2) with
integrated website monitoring system having real-time, on-line data access with graphical interfaces
and decision aids via Intomet www page to all nodes. For clarity of presentation, we have only
described the fully integrated system within Section III; however, option tasks are detailed in the
accompanying cost schedules.

AETC is a government contractor whose customers are the DOD (Department of Defense) and
private industry. As such, AETC is frequently audited by the Defense ConWaet Audit Agency
(DCAA) and all rates shown on the inbor schedule (Tabte IVA) are approved by the DCAA for
proposals and billirlgs submittad to the U.S. Government. The costs shown on (Table IV.2) are pass-
through costs and do not include any overhead, G&A or fee. They do however, include
contingencies on travel and equipment estimates as indicated below.

The accompanying cost schedules include contingencies for escalations and underestimates ~s
follows: 1) labor includes a 4% manual esealatinn, effective .ruly I each year starting with 7/1/98; 2)
Wave/includes a 5% contingency and; 3) eqnipment includas a 15% contingency for unanticipated
costs such as shipping, handling, warranty and license fees.

Operations and Maintenance (O&M) of the sonar field system for the duration of the program has
been included in costing and will be led by &ETC. Turlock Irrigation will also provide additional
field and O&M support as part of routine operations as available. As the program proceeds CDFG
and other interested parties will be given the oppommity to view!wain on field demonstrations to aid
in final determination of projeeted O&M costs for operation by various groups (State, Federal,
Local) for future deployment of the Bay Delta regional monitoring net~vork. Future funding needs
will be determined by regional re~ponslbility for relative fish species monitoring and could be State,
Federal, Local and/or CALFED. The amount of such funding will be ultimately determined by the
total number of monitoring stations desired.

While Turlock Irrigation District is a direct parfieipant ih this proposal, specific cost sharing is not
called out sint.e planned activities are part of normal ongoing operations. The real cost share benefit
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of this program to CALFED is from the multi-million dollar prior and ongoing investments made
the U. S. Department of Defense ha sonar techrtology methodology at AETC. Essentially this vdll
be a t~chnoingy tcansfer program whereby CALFED will be able to access the most advanced sonar
expertise in the world.

AETC is a small, disadvantaged business concern and does not have a formal subcontract bid and
evaluation process in place. However, equipment procurement bids wifi be solicited f~om at least
three differant sources, whenever possible. Some specialized equipment may be required and these
items will include a sole source justification.

Schedule mllestonas are sho~a as Tables IV.3.2, 4.2 and 5.2

AETC does not anticipate any Third Party Impact, adverse or other,vim, in the peffonuance of this
work.

The accompanying cost tables are as follows:

Table IV. 1 Total Labor CosffPrice
Table IV.2 Pass-through Costs, Total Costs (Phase 1-3) and Website Option
Table IV.3.l phase I Project Tasks/Costs
Table 1V.3.2 Phase I Schedule Milestones
Table IV.4.1 Phase II Project Tasks/Costz
Table IV.4.2 Phase II Schedule Milestones
Table IV.5.1 Phase III Project Tasks/Costs
Table IV.5.2 Phase III Sebcdule Milestones
Table IV.6 Equipment Lis~Costs
Table IV.7 Estimated Travel Detail - San Diego to Modesto
Table IV.8 Estimated Travel Detail - San Diego to Sacramento

AETC will provide quarterly reports with each (annual) phase of the contract. Monthly progress
billings will be submiRed with a final quarterly billing submit~:d with each quarterly report.

Cognizant DCAA office: DCAA, 7675 Dagget St., Suite 200/300,
San Diego, CA 92111
Phone No. (619) 616-8899

IV-2
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DATE: 7/22197                                             SD-97-110
POP: October 1997 thru September2000

PHASE [ PHASE rl PHASE
Oct 97 - Sept 98 Oct 98 - Sept 99 Oat 99 - Sept 00

Labor Category Rate Hours Coats Hours Costs Hours Coats

Program Mgmnt 63.07 120 7,568 170 10,722 120 7.568
principal Investigator 35.32 400 14,!28 500 17,660 360 12,715
Associate Tech 25.42 600 15,252 760 19,319 540 13,727

Total Tezhnic~ 1,120 36,948 1,430 47.701 1.020 34,010

Technic~d Assiataat 1850 220 4,070 280 5,180 200 3,700
.................................................

Labor Subtotal                  1,340 41,018 1,710 52,881 1,220 37,710

@ 4% On labor after 7/1/98 410 2,115 1,508
@ 4% On labor after 7/1/99 550 1,569
@ 4% On labor after 7/1/00 408

Direct Contract Labor 1,340 41,428 1,710 55,546 !,220 41,195

Labor Benefits 45.20% 18,726 25,107 18,620

Total Direct Labor 1,340 60,154 1,710 80,653 1,220 59,815

Overhead Costs 54.78% 32,952 44,182 32,767

Basis for G&A 93,106 124,835 92,582

G&A Expease 17.73% 16,508 22,133 16,415

Coat Subtotal 109,614 146,968 108,997

FCOM (Labor) 0.009147 550 738 547
FCOM (G&A) 0.000178 17 22 16

Total Estimated Costs 110,181 147,728 109,560
Fixed Fee 10.00% 10,961 I4,697 10,900

Total Labor Price 121,142 162,425 120,460

Table IV.1
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DATE: 7122/97 SD-97-110
POP: October 199’7 thru September 2000

PHASE 1 PHASE H PHASE IT[
Oct 97 - Sept 98 Oct 98 - Sept 99 Oct 99 - Sept 00
Hours    Costs Hours    Costs Hours    Costs

Tern1 Labor Price
From Previous Table 1,340 121,142 1,710 162,425 1,220 120,460

COST PASSTHRU
Estimated Travel Pate Tdps Trips Trips
S Diego-Mode~to

6 Trips]8 nights ea $1,680 6 10,080 0 0
24 Tdp~]5 nights ea $1,201 0 12 14,412 12 14,412
S.Diego-Sacramento
10 Tdp~]l night ea $416 0 4 L664 6 2,496

Consultants Rate Hours Hours Hours

Field Technician $45.00 200 9,000 400 18,000 400 18,0~0
Diane Moore $75.00 200 15,000 240 1 g,0~0 400 30,000
Wayne S~,wka $80.00 0 50 4,000 0

Other Cost Items Rate U~ts Units Units

Equipmemt Phase I $20,000 l 20,000 0 0
Equipment Plmse II $I 5,000 0 2 30,000 0
Equipment Phase IT[ $5,000 0 0 2 I0,000

Total Sonar P~iee 175,222 248,501 195,368

WEB-SITE OPTION Hours Hours Hours

Develop & Support 1,680 95,763 1,644 91,780 1,880 90,406

Total Price W/Web-Site Option 270,985 340,281 285,774

Table IV.2

I --003275
1-003275



DATE: 7/2~197 SD-97-110
POP: Oct 97 thru Sept 98 PHASE I

Project Ta.~k Direct DirLbr Ovhd,G&A Sv¢ Agree/ Equipment Total
and Phase Hours +Benefi*s and Fee Travd Cost Consultants Purchares Cost/Price

1. Hardware specs, bid & acquisition 80 3,591 3,641 20,000 27,232

2. Prefield hardware assembly & test 200 8,978 9,102 18,080

3. Sprnig/Fa0 field tesl 400 8,978 9,102 10,000 9,000 37,160

4. Data analysis & algoritlma models 400 17,956 18,205 36,161

5. Local coordination & permits 120 9,000 9,000

6. Monitoring data output,
Formatingflnterface 200 8,978 9,102 18,080

7. Biologic, a/~eta assessment 80 6,000 6,000

8. Program Manag~ent 160 7,182 7.282 14,464

9. Report preparation 100 4,491 4,553 9,044

Sonar Costs - Phase I 1,740 60~154 60,988 10,000 24,000 20,000 175,222

OPTION TASK
Syzygy - Web Site Develop & Support 1,680 95,763 95,763

Total Cost w/Option T~sk 3,420 60,154 60,988 10,000 119,763 20,000 270,985



PHASE I

Month     1    2    3    4    5    6    7    8    9    10 11 12
I

AETC, incorporated
Option 1: Sonar Hardware

Tasks

1, Hardware Acquisition
2, Hardware Assembly & Test

3, FieldTests (1 Station) m m
4, AIgorfthm Models/Data Interp.
5. Field Coordination & Permitting
6. Data Formatting/Interface
7. Biological Assessment

8. Program Management      ~

Quarterly          Quarterly       Quarterly        Phase I
Report           Report          Report          Report

Syzygy Technologies, Inc,
Option 2: Integrated Website

Server HW Install/Setup J

Req. Collection/Analysis
System Design (Web Page)

Implementation/Development i I
Integration/Testing
Documentation





SD-97-110

PHASE II

Month     1    2    3    4    S    6    7    8    9    10 11 12

IAETC, Incorporated
Option 1: Sonar Hardware

Tasks
1. Hardware Acquisition ~ \

2. Prefield Assembly, Test, Network
3. Spring (2 wks)/Fall (10 wks) H

Testing 3 Stations
4. Long-term Test, 1 Station
5. Data Analysis & Algorithm Models

6. Local Coordination & Permits
7. Biological Evaluation Assessment

8. Multi-Node Date Interface

9. Vendor Hardware Bid/Evaluation
10. User Workshop (1-2 Days)
11. Program Management

12. Reports
Qua’~erly Quarterly Quarterly Usher Phas~e iiSyzygy Technologies, Inc,
Report Repo~t Report Integration RepodOplion 2: Integrated Website

Req. P~an
Multi-Node Upgrades
Website Maintenance

!Workshop User Evaluations



DATE: 7/22797 SD-97-110
POP: Oct 99 thru Sept 00 P]flASEIH ,. \

Project Ta~k Dh’ect Dir.Lbr Ovhd,G&A Svc Agree/ Equipme~at Total
and Phase Hours +Benefits a~td Fee Travel Cost Consultants Purchases Cost/Price

1. Delta Smelt system test 200 4,903 4,971 4,804 4,500 19,178

2. PreJPost field assembly test & roods 100 4,903 4,971 9,874

3. Long term 3 station test 600 14,709 14,913 9,608 13,500 52,730

4. Acquisition, test, calibrate vendor
~upplied production system 120 5,883 5,965 I0,000 21,848

5. User data output additions/mods 200 9,806 9,942 19,748

6. Coordinate wiCALFED on regional
.deployment 280 3,921 3,975 2,496 15,000 25,392

7 Biological results assessment 200 15,000 15,000

8. Program Management 160 7,845 7,954 15,799

9. Report preparation 160 7,845 7,954 15,799

Sonar Costs - Phase I~! 2,020 59,015 60,645 16~908 48,000 lO,OOO 195~368

OPTION TASK
Syzygy - Web Sit~ Develop & Support 1,880 90,406 90,406

Total Cost w/Option Task 3,900 59,815 60,645 16,908 138,406 10,000 285,774



PHASE III

Month I 2 3 4 5 6 T 8 9 10 11 12

Option 1: Sonar Hardware

Tasks

1. Delta Smelt Test

2. PreVost Field Assemb~/

Teat & Mods

3. Long-Term 3~tation Test

~,.Acquisition, Test: Calibrate Vendor

Pr~u~tion Har~ere

5, Uaer Date

6. C~rd~ate Regbnal

DeVilment Planning

8. Program Man~ement
g.

QuaOerly Q~aerly Qua~e~    Ph~e III
Repoa Re~ Repoa R~oa

Syzygy Technologies, Inc.

Option 2: Int~ated Webs~e

Wo~hop So.are Upgrade,

D~umentZion
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DATE: 7/22/97 SD-97-110
POP: Oct 1997 thru S~pt 2000

EQUIPMENT LIST

TRA2NSMIT EQ~ ~at~d
Function Hardw~e Ex~ple Costs

Wavefo~ Gen~ator Wa~t~ Si~ ~erator $247

Pow~ ~p~er ~o~te 7500 4,014

T~t Source ~C 3003G 2,294

Cablas, Co~ors, Ere V~ous 573

Tot~ for Tc~s~t Eq~pm~t ~ $7,127

~CEI~R EQ~N~
Function H~dwar~ E~ple

Hy~ophone (receiver) ITC 8084 $3,125

Si~ Con~fio~#~ng
md fikefing V~ous 2,294

Data Acq~sition Natio~ In.merits AT DSP2200 3,211

Pe~o~ Computer Penfium w/ae~ssofies 2,294

C~les, Co~eetor~ Ere V~ous 573

So~ CompiI~ V~ous 229

Unde~ct~ Moun~g ~dw~eTo be d~e~ 1,147

Tot~ for Receim Equipme~ = $12,873

U~t
U~ts Co~

Es~t~ Equipment Costs - P~se I 1 $20,000 $20,000

E~i~t~ Equipment Cos~ - Pha~ ~ 2 $15,000 $30.000

Es~ated Eq~pm~t Co~ - Pha~ ~ 2 $5,000 $10.000

Table IV,6
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ESTIMATED COSTS

TRAVEL

SAN DIEGO, CA TO MODESTO, CA
MODESTO, CA TO SAN DIEGO, CA

NIGHTS STAY IN HOTEL:            1 2 3 4 5

ALR FAR.E (l) 350 350 350 350 350

GROUND TRANSPORTATION (2) 60 120 180 240 300

PER DIEM (3) 68 102 136 170 204

HOTEL~LODGING 58 116 174 232 290

SUBTOTAL 536 688 840 992 1,144
PROVISION FOR COST
INCREASE AT 5% 27 34 42 50 57

TOTAL 563 722 882 1,042 1,201

Note: Add $160 for each additional 24-hour period in the following increments:

GROUND TRANSPORTATION $ 60
PER DIEM $ 34
HOTEL/LODGINO $ 58
COST INCREASE PROVISION S 8

(1) COACH AIR FARE 7/21/97 $ 350

(2) GROUND TRANSPORTATION INCLUDES:
MILEAGE, PARKING, CAR RENTAL, TAXUCABFARES

(3) pEP.. DIEM AND HOTEL IN ACCORDANCE WITH JTR

Table
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ESTIMATED COSTS

TRAVEL

SAN DIEGO, CA TO SACRAMENTO, CA
SACRAMENTO, CA TO SAN DIEGO, CA

NIGHTS STAY IN HOTEL:          1 2 3 4 5

AIR. FARE(l) 188 188 188 188 188

GROUND TRANSPORTATION (2) 60 120 180 240 300

PER DIEM O) 76 114 152 190 228

HOTEL/LODGING 72 I44 216 288 360

SUBTOTAL 396 566 736 906 1,076
PROVISION FOR COST
INCREASE AT 5% 20 28 37 45 54

TOTAL 416 594 773 951 1,130

Note: Add $175 for each additional 24-hour period in the following increments:

GROUND TRANSPORTATION $ 60
PER DIEM $ 38
HOTEL/LODGING $ 72
COST INCREASE PROVISION $ 5

(1) COACH AIR FARE 7/21/97 $ 188

(2) GROUND TRANSPORTATION INCLUDES:
MILEAGE, PARKING, CAK RENTAL, TAXUCABFARES

(3) PER DIEM AND HOTEL t2~ ACCORDANCE WITH JTR

Table IV.8
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V. Applicant Qualifications:
t~!~’s primary business is advanced algorithm and software development fur classified
U.S. Navy undersea w,’wfare systems for broadband sonar and magnetic detection sensor systems.
AETC has gained an international reputation in the use of these remote sensing technologies to find
and identify hidden objects underwater and below ground. This capabtiity is currently being used
in and developed for some of the U.S. Defense Department’s most advanced underwater and
underground detection systems for submarines, mines, unexploded ordinance (UXO) and marine
mammal identification (Table V.1). At present, the company has a staff of about thkty five, of
which about twenty-five have advanced degrees. The company is employee owned and qualifies
Federally as a small disadvantaged company. Corporate headquarters are located in San Diego
California with a t~chnicai support office in Arlington Virginia. The San D~egn facility specializes
in naval undersea warfare technologies including advanced broadband acoustic processing for
target imaging .and in radar imaging of the ocean surface. The Arlington office specializes in
electromagnetic remote sensing which has been applied to environmental remediaden including
UXO, contaminated soils and buried drums, AETC has a growing reputation for tailoring softw~v
(algnrifimas) to find and identify hidden objects without renuifin~ investment in new sensor
hardwam~ thereby extending the life of systems and saving the customer money.

~lpseph F. Sabatini. AETC Program Manager: Dr. Sabatini holds a Ph.D. in Physie~d Chemistry
from Princeton University. Dr. Sabatiin is responsible for focusing the corporation’s extensive
expertise in broadband processing, acoustic imaging, and electromagnedc senaiag capabilities to
solve specific customer needs. Dr. Sabatini has over 20 yearV experience in the areas of acouslic
and non-a~oustic detection of hidden objects. He also has demonstrated the ability to start up and
focus sraall group efforts to attain specific gnals. From 1991 to 1993, he initiated and managed the
Navy’s New Attack Submanne Program Office. From 1994 to 1995, he transformed a small
laboratory research effort into a fully functioning, 80 person, high performance computing and
software development program, which delivered usable products. He currently manages s~vemi
acoustic detection programs, that apply detection algorithms to remotely measure underwater

Steven L. Sct~midt. AETC Princival Investizator: Mr. Schmidt holds an M.S. in Electrical
Engineering from the U~tiversity of Southern California and a B.S. in Mathematics from
Jacksonville University, Jacksonville, Florida Mr. Schmidt is a member of the technical staff at
AETC, San Diego. He has worked in the area of aeouabc signal proeesalng and beamforming since
1991. He has assisted in the design and implementation of a time-domain, wideband beamformer
and signal processor (WASP), which has been the primary tool for analyzing results from several
in-water experiments. Additionally, Mr. Sehmidt developed a tool for characterizing the fe~ttut es of
underwa, ter images that are output by WASP using color. He also participated in the Department of
Defense s September 1992 Open Ocean Area Characte~ation Test (ACT I) in the Gulf of Mexico
and was the company’s sole representative during a similar effort in the Straits of Korea.
Mr, Sehmidt worked on an acoustic transient detection system and the development of spectr~
analysis to~ls on MC3200 vector processor.

Diane S. Moore. AETC Co,.~ulting Biologist: Ms. Diane Moore holds a B.S. in Conservation and
Resource Studies (with an emphasis Jn Wildlife Biology and Population Dyn~waics) from U_C.
Berkeley, and an M.S. in Ecology from U.C. Davis. Her graduate research was in fish population
dynamics in the Sacramento-San Joaquin Delta. Ms. Moore has twelve yeats’ experience in the
management of fiabedes, wildlife, and wetiaed resources, including inventory, impact assessmer~t,
pemfitting, and preparation of various environmental docume~l.s. Ms. Moore has ~ssessed imp~ts
of proposed development projects on aquatic and terrestrial resources and on threatened and
endangered species throughout California. She has also participated in several investigative studies
for state and federal agencies and in formulating plans to optimize and restore biological resources.
Ms. Moore was accepted as an expert witness in fisheries biology for both the State Water
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Resources Control Board’s (SWRCB) 1993 Mono Lake Basin Water Rights hearings and the
SWRCB 1995 El Dorado County W~.ter Rights hearings. Ms. Moore has formal training from the
Wetland Training Institute in wedand delliteation, and in assessing and mitigating impacts to
wildlife species using USFWS [~abitat Evaluation procedures (HEP). She also has extensive
experience in the application of USFWS Instream Flow Incremental Methodology (IFLM) and
stream temperature monitoring. Relative tu the proposed project, Ms. Moore played a major role in
dam collection, analysis, and preparation of Fish Habitat Assessments for ten Trinity River salmon
a~d steelhead spawning tributaries. These investigations involved inventory of both physical
habitat variables and fish populations, identification of limiting factors to production (e.g.,
migration ba~ers, spawning areas, cover, s~l temperatures), and providing recommendations
on restoration options to increase production.

Svzw, v Tachnolo~ies specializes in support of design, development, integration, testing, and
training of ma~y different C3I (Commami, Control, Communh:afions and Information) systems.
Specifically, Syzygy has two groups providing on-going support to C31 projects at NRaD. For the
past five years, employees now in Syzygy’s Op~:rations Group have been solely responsible f~r
verification of all releases of the Operations Support System tOSS) and any related Joint maritime
Information Corranand system (JMCIS) segments. Prior to fleet release, Syz~cgy employees fully
test the proposed software to verify conformance to DOD and customer C°~t requirements. To
perform this task, Syzygy employees have generated numerous T&E tools which include Tesq~lay
and Xrunner scripts. These scripts have helped automate the test process and provide reliable test
metrics to NRaD customers. Syzygy has developed the full scope of test dccurnentatinn to support
testing to include test plans, test descriptions, and test reports. The Advanced Development
Eagineeri~n~ Group at Syzygy is involved in state-of-the-art development and re-engineering of
existing CI systems such as OSS and JMCIS using object-oriented programming languages and
design. Specifically, the Syzygy Advanced Development group are using Web based technology
with Java scripts to develop platform independent software which will eventually replace the OSS
and related segments. Syzygy employees designed and are currently developing the alr~gle message
Pipoline (SMP) and Output Message Server tOMS) segments using Java classes in a dis~ihnted
client-server architecture.

SantosM. Discar. Svzvt, v Software Engineer." Mr. Discar holds a A.S., Computer Science, from
Southwestern College. Mr. Discar has more than ten years of experience in the computer science
field, including five years with command, control, and communications intelligence (C~I) systems.
As an Army intelligence analyst, he developed softw~e that was based on electronic intelligence
(ELINT) analysis techniques, situation analysis, electronic warfare and countermeasures, and
command and control (C2)~ Mr. Discar is cortversant in the following compntur programming
languages: C, C++, Java, BASIC, PASCAL, clipper, dBASE III, Microsoft Visual BASIC and he
is familiar with SQL, FORTRAN, Lisp, Forth, COBOL, VAX, MACRO, SQL, mad Pilot.
Additionally, he is fatmhar with the ZS0, 80xg6, 680xx, and 6502 assembly languages. He has
been the lead software engineer on the JMCIS OSS (Operations Support System] software
development group. Currently developing rearchliecmred OSS system using coml~nation of C,
C++, and Java programming languages. Responsible for demonstrations and technical lead on all
aspects of software development including d~sign of communications interfaces, development of
core data base access software, and design of all Object Oriented classes for the system.

Tim Ford Turlock lrri~ation District: Mr. Ford holds a Bachelors of Scier~ce degree in Wildlife
and Fisheries Biology from U.C. Davis. He is an aquatic biologist with 20 years of professional
experience in California with Federal, State and County governments. Since 1981 Mr. Ford has
been employed by the Turlock Irrigation District as an aquatic biologist. His eun’ent job functions
include planding, coordination and conducting aquatic resource programs for the district.
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There are no known or anticipated conflicts of interest associated with this program.

Table V.I. Representative previous Contracts by AETC and Syzygy.

AETC Contracts

SponeodProgram Name Contract Number

U.S. Navy, Office of Naval Research N00014-96-C-O2t4

O.S. Navy, Office of Naval Research N00014-96-C-0276

Development of firoedband Sonar Algorithms, Design Too s and Pertbtmanee Mode s

U.S. Navy, Offic~ of Naval Research ] N00014-97-C-0090

Wideband, Low Frequency Imaging Sonar for Towed Arrays

U.S. Navy, NRaD - San Diego [ N66001-94~C-6005

High RBsolutton, Low Frequency Undersea Acoustics Imaging Technology

University of Washington, Applied Physics Lab [ Subcontract #513626

High Resolutic2n Processing or Clandestine Mine Surveillance and Classification

Syzygy Contracts

U.S. Navy, NRaD } N68786-92-C÷1775

Systems Engineering, Software Integration and Testing Support for JMCIS and GCCS

I.S. Navy~ NRaD ] N66001-96~D-~010

Test, Engineering, Training and Integration Support for JMCIS mad GCCS ptograwa

U.S. Navy, NRaD [ N6~001÷96-D-8625

U.S, Navy, NP.aD                                                        [      N6~5001-96-M. ] 250

Training of OSS and NRaD Personnel on Use of Water Space Management, JMCIS and UB Communications
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VI. Compliance~ Terms and Conditions

Allached are the Standard Clauses for: Service & Consultan’~ Sea’vice Con~;racts ~r $5,000 & ow~.
Also, ~ m’e the Nondiscriw~tation Compllauc~ Stateme~ ~nd Small Business Preference Form.
Although AETC is a small business, we do not possess a Certification Approval Letter and we are
not claiming pre.feronc~ as a small business for tiffs proposal.

The terms and conditions as outlined ars acceptable at AETC without exception.
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STA~DAI~D CLAUSES -
SERVICE & CONSULTANT SERVICE CONTRACTS FO R $S,000 & OVER WITH NONPUBL1C ENTITIES
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;,¢ONDISCRIMINATION COMPLIANCE STATEMENT

AETC INCORPORATED

The company named above (hereinafter mfexred to ~ "prospective contractor") hereby certes, unless

specifically exempmd, cornplianc~ with Government Code Section 12990 (a-t) and Califor~ a Cod~ of
Rs~-ndadons, ~t!e 2, Division 4, Chapter 5 ~n matters relating m reporting requirements and the

development, implementation and mainrenan~ of a Nondiscrimination Program. l:~-ospec~ve coni2zc:or

~a.~s not to unlawf~y ~scrlminam, harass or allow harassment against any.~l oyee or applicant for
employmsnt became of sex, race, color, ancesn, y, raligious creed, national origin, disability (including
HI"V andAK)S), medical condi~on (c.,~a~ar), age, mari~ stares, d~ial of family and med.ical care 1save
and denim of pregnancy dis~ility l~ave.

CEHTIFtCATION

I, tl~ o.~cizd named b~low, hereby ~v~ar that I am d.u2y au2horized to legally bf,’~l the prospect~v~
contractor to the above described certification. 1am fully aware rha~ dtis certification, ~xecuted on the
~ and in the county below, ~ made under penalty ofperjury under the laws of th~ State of California.

SLeven P. Sands

AETC Incorporated
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NOTICE TO ALL BIDDERS:

Section 1483,5, eL seq. of the Callfor~ia Gvvarnment Code requires that a five percent
preference be g~ven to bidders who quarry as a sma~ htmlneas. The rules and regulations
of this law, including the de fruition of a small business for the delivery ef service, are contained
in Title 2, California Code ef Regulativns, Section 1896, et. seq. A copy of the regulations is
available upon requesL Questions regarding the preference approval process should be
directed to the Office of Small and Minority Business at (916) 322~5060. To claim the sma]]
business preference, you must submit a copy of your certification approval letter with
your bid.

Are you claiming preference as a small business?

-- Yes* ~ No

*Attach a copy of your certification approval letter.
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